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Title of the Invention : METHOD OF FORMING FERRODIELECTRIC FILM 

USING PLASMA-TREATMENT 



Abstract : A method of forming a ferrodielectric film using organic metal chemical vapor 
deposition (CVD) is provided. In the method, a (Ba,Sr)Ti02 film is deposited by the 
organic metal CVD and treated with N2O or O2 plasma, thereby removing an impurity such 
as carbon generated in the (Ba,Sr)Ti02 film due to the use of organic metal material. 
According to the method, the electrical characteristics of the (Ba,Sr)Ti02 fihn can be 
enhanced, and further, the reliability of a semiconductor device can be raised. 
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rBa.Sr)TiQ.^''BJ M^M t^lf^ MOi:?l ^l^hOI ^^l^^t^^^^l^^-g^*-^^^ (Ba.Sr)TiOt.5tl g^^Hl MO a ME}^ 

(Ba,Sr)Tia ^'■m ?^:^Et^^01 S^tHI BJtH (Ba.Sr)Tia^^ LHtHI ^?;Ho!-^ ^BJ ^^M^ 

(Ba.Sr)TiQ,S,^BJ t^^^A|?l B^^.^ ^gBJ ^J[^ ui-ex-II ^Xh^ ^J^i^M t.f^^All 4^ ^L[. 

£5 

£1 LHAI E6^ B ^-SHJ ^4'A|01!&1I [[fl ?HSliA|Ei e^E. 

10: ^^t\\ 11: 

12: ^EI^EI^ MEin 13: ElEI-s^'" 
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14: ElEhH UOIMEhDlE°[ 



15: OiaiM^'' 



16: OlAhmOIEI^^'' 



16-: 



17: BST^'' 



18: Ah^^^ 



^ ^?X^ MEh^Dh x^EIS(HI i>^°2i^^ ^^aOil ^^t^ SOIQ. 

blM(giga bit) PI^CDRAM) ^J\2\ §2! (capacitance )# '^^t\7\ ^lohCH SrTia&^ (Ba,Sr)Tia(OI^F BSTEF t.^) 

e n^t\J\ ^m{S\ ^^^2!^ (bottom electrode)^ 7^1 (storage node) ^EH^ XliiohOI E*"^ ^^(stack) ?H 
EHAIE1M ?;il^^^^LiL 0|£h ^EHOil e^^tl^ ^7:^^^^ ll^kmj\ ^7\^^^[^7\^^^ 

(metal organic chemical vapor deposition. MOCVD)SDi OlgEIH SiEK 

□BILK ^:?l^^tF*'-S^'-S^^ ^4^*^ i^^^ BST^^m ?|^HAi^ S:?!^^ S^Qil it^EIO^ 

(electro cyclotron resonance) MEf^Dh g^^S ^§21- lx-|Et ^^^dj-^ 2E^?ii g^^S ^Oi OlgEIH 

^EK ZlEiLhECR ME^^Dh e^-'S^ ^S^ffl. 2 BTtl g^^S^ ^x^Ei 2ti uh^mH^ 

B?1i:?h g:?hoh^ BSOl SiEh. [[[EhAi B^*^ ^4t.^ S:?!^ BSm^°^M 5101 



"^mvx b ^^s^. ME^^Dh x-iEis# oiet.^ ^^schi sioiAi. ^^^oii i^^'^'^m 

^^^\^ B7ii2^ 7;ii^^M ^i^hQi i^^-^^^m #EF^D^ :^^E|^^^ btiim ^015^ t.^ ^ ^ai^^^ ^sl^ 01 

^012! EK 

^^'l^^th^^^l^^g^'-^tHI ^Zi- (Ba. Sr)Tia (BST) ^^^&ilA1 liO a ME^OF X^EtM ^Alt^^^/^ BST LH(HI 

^^H^h^ E^:i:2h t^lfM ^^rhAl?1 2:?!^ ^^01 BST g^^^eEK 
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om, ^^m ii-2E^hDi B ^MMmm ^sti-cK 

m bimm- ^^mm m^t^ ^^^oii :?ie(io) ^^^m boo a lhai 3000 a ^ 

JUIBJ ME[|^Bt^°im g^^m. ^^-^a LH(HI°^ Ma4'E|^°'-0| ^^E^ ^^^^'M 4'AluhOl MEl^dl^ lEiZl(p(ug)(12) 
M ^^^i-ClK OlOiAi. u^EJcIl 7ie(10) ^'■^Qil ^^^»'<^^^^A|5|og ^i^^- (jj )nf(|3j^ IqO A LHAI 1000 A 
tm. ElEfe U0|MEmiE^'-(TiN)(14)M 200 A LHAI 2000 A B^^^Q. EtE|-e(13)^^ LWm\ ^t-l-M(Ta)°l 

m ^SCW, ElEhe U0IME|-aiES^(l4) LWmi UOIME|-0|E(TaN)^^ ElEte ^ElAfOIE^i- 

(TiSiN). EM-M ^'EIUO|MEl'OIE(TaSiN)°IM 4E S^EK 

Eh^^^, E201i EAIL^ mSi[ ^01 ElEte U0|E2^0|ES^(14) ^ E|Ete°^(13)l Ah^l^^^^M ^^^| lEI^'ElE P 
Ein(12)£|- SlEI^ SHSm ^^t-t-EK 

Qm2i^. ^I-EX-O :?15(10) ^^^01! Ah^sf-d-S-Ajet-oi OIEIM^H I r)(15)# 100 A LHAI 1000 A 

t^mm2i ol>i^t^o|El§°l(lra)(l6)# 500 a lhai booo a ^jjii^ g^^t^EK oiEie^^ciB) Lwm\ 

EFe^^. £4011 EAl^H Um ^01 4'-:?l 0|E|§^''(15) i! 01<y-tl-0IE|^°|(l6)M ^d^-^I^^S ^^^H3j o|-^2^(16')m ^ 
S*^Eh. 

Efe:^^> E50]| EAlEl Hl-ai- ^D! 3x-(Ri ^''^Ol! 30 A LHAI 150 A BST°|-(t7)e ^m.y w 450 X LHAI 750 

^cQllAi 1^ LHAI 20M ^oj- htO :?|-:^ a Jl^M U\^o[D{ MEI-^DI- 7:-IEiei-Il. QAl 100 A LHAI 1000 A BST 
^^(17)1 ^S^i- $ 450 *c LHAI 750 *cQllA-| 1 ^ LHAI 20M W E^ (t 0\^t[0\ mE}^U\- x^E|^^E^. 

E^e^^. E601I EAItJ- ^Dl BST^^(17) ^^011 500 A LHAI 2000 A Old-thOIEI^ 1^ 

MEFEIsSh LH^^^^^ m^t^Il SHEiy^l-Ol ^•■^3^(18)^ ^^t^EK Om. ^^J\ 4^^2^(18)1 MEfEls 

□l<:l^t^^E^le^^H^ 4=E SiEl-. Ol^Oil 400 -c LHAI 1000 'c ^E ^ E~ K,0 J[:^ M^I^IOllAi 

IM LHAI eOM^t" ^^^THEKrapid thermal annealing) S.^^'-^X-jEI 4'A|*d-. 

OI4^0ilA1 ^Stl- B ^'S^ 4'AIOll S! ^^E! E^tHI ^^fl tlS^I^ 5101 OI-LIIl. H ^'S^ 3?!^^ A^^^M ^01 

UAI «?| LHQ1IA1 OlEi 7m X\^K ^ 3301 7[^t[Q^ ^01 B ^^SOl ^^h^ 7m ^OmM #4^2J AI^M 
A^CHmi Si 01 5:101 Eh. 



^'7m ^01 oi^oiAi^ B ^"-^^ ^:'iti-*'-:?ii^^g^^^^^ bst°^i ^^oh^ i^schia-i MEh^oi- x-ieim ^Ami-oi bst 

LHOll Eim^ M^mm ^EQilAi ^^:i:AI^ 4^ Si^H^ HliU^ ^t-eti" A12 ^go^ ?HillA|E12i 3 
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^OlS t»- 9 ^Mt[~ lEh^Dh nE.\mm 0!g*^ 
^^t^ 2. Xil 1 %m ^D\M. 

(Ba.Sr)TiQ, ^ ^^^h^ MBEDI- x^ElgM 0|g^^ ^^^^^ ij-S . 

^yi^^tmyi^'^^"^^^ ^^^fe MEf^Dh x-iEisM oi^t.^ s^^^^^ ^"-s. 
lio (; j[±m #BeDh x^BlSM oie*t ^^s. 

MB^^Dl- X^B| 

450 *C LHAI 750 ^^MM MM^^ MBI-^DI- tiEl^m Olg^J- ^^^S^*- . 
6. 5 %m SiQIAI. 

1 ^ LHXI 20M ^Aloh^ ^Bh^Oh THEISM Olg^H ^"-S . 

S^t^ 7. M 6 t^Qll SiCHAI, 

m\ 30 A LHXI 150 A ^Wl^ SIM (Ba.Sr)TiO,°''^ ^^^f^ 

XII 1 (Ba.Sr)Ti(i°ll MEI-^Dh MEm^ BTII; 
^•'^l Sill (Ba.Sr)TiO,B»- 100 A LHX| 1000 A M2 (Ba.Sr)Tia°'M ^^oh^ t^Tll ; i! 



4 



I -s Ml — /h-^<^ "o-ii^- »y-oDioi:2. V yy. u7.io;j 
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